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: (54) Title: OVERHEAD TRANSPORT SYSTEM FOR OPEN CASSETTE TRANSPORT 




(57) Abstract: The ii 
transport system which is applicable for open cassette 
carriers. The invention comprises a hood (3) with an 
open bottom (5) connected to the transport vehicle 
(2) at a hanging manner so that the hood (3) is guided 
below the rail (1), an open wafer carrier (6) design for 
storing wafers (7) arranged within the liftable hood (3), 
and a minienvironment within the hood (3) to prevent 
the wafers (7) stored within the open wafer carrier (6) 
from particle contamination. The minienvironment is 
realized with an air stream from an air filter (9) at the 
top of the hood (3). 
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DESCRIPTION 

OVERHEAD TRANSPORT SYSTEM FOR OPEN CASSETTE TRANSPORT 

The present invention relates to an overhead transport system 
for open cassette transport with a rail mounted or secured at 
the top or at the ceiling of a space with transport vehicles 
guided by the rail and driven along the rail by a suitable 
drive system to transport wafers to several treatment tools. 

Well known overhead transport systems are usable only for 
closed cassettes with the wafers stored at the clean inside. 
This is due to the reason that such transport systems provide 
only class 100 cleanliness or if class 1 or lower are not re- 
commended to transport open cassettes because of contaminati- 
on concerns. Therefore, the known overhead transport systems 
work only for SMIF- (Standard Mechanical Interface) or FOUP 
(Front Opening Unified Pod) -containers . One example for a 
FOUP-transporting cassette is described in DE 197 31 174 Al . 

The transport of open cassettes without any box or container 
requires floorbased vehicles to ensure clean transport wi- 
thout contamination of the wafers stored within the cassette. 
Floorbased transport systems ensure that the source of par- 
ticle contamination stays below the area where the cassette 
is located during the transport. 

One of such a floorbased transport system is known from 
DE 43 09 092 C2 . This transport system according to the de- 
scribed embodiment in the document covers a chamber with the 
clean room class 1 or 0,1 with a rail within the chamber. The 
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rail defines storing places for carriers with wafers stored 
within the carrier at a vertical alignment. The transport of 
the carrier is carried out by way of a lift mounted on a x-y- 
s ledge . 

5 

Such a transport system is very expensive in manufacturing 
and can produce a particle contamination within the chamber. 
Therefore, the chamber is connected to an exhaust system for 
maintaining the clean room conditions. 

10 

Another new transport system uses the space over the ceiling 
of the clean room i.e. the mezzanine. In this embodiment the 
whole carrier storage and transport system is placed in this 
space. A robot arm transports the selected carrier (FOUP- 
15 Carrier) from the storage position to a lift device to trans- 
port the carrier down through a floodgate to a loadport of a 
treatment tool. The carrier must be of a closed type. 

The described transport system is effective, but the instal- 
2 0 lation is very expensive in cost and manufacturing. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide an over- 
25 head transport system which is applicable for open cassette 
carriers without need of any additional box or casing to im- 
prove the handling of the wafers stored on the cassette car- 
rier, which system improves the safety of the handling per- 
sonnel . 

30 

Another object of the present invention is to provide an 
overhead transport system especially applicable for 3 00 mm 
wafers and which is easy to handle. 
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A further object of the present invention is to reduce the 
cost for the transport system. 

5 In accordance with one object of the invention there is pro- 
vided an overhead transport system for open cassette trans- 
port with rails mounted at the top or at the ceiling of a 
space and with transport vehicles guided by the rail and 
driven by a suitable drive system to transport wafers, com- 

10 prising a hood with an open bottom connected to the transport 
vehicle in a hanging manner so that the hood is guided be- 
neath the rail, an open wafer carrier for storing wafers ar- 
ranged within the hood, a minienvironment within the hood to 
prevent the wafers stored within the open wafer carrier from 

15 particle contamination, and a loadport of a wafer treatment 
tool, whereby the hood has a light reflector element at its 
bottom which corresponds to a light source arranged at the 
loadport . 

20 Preferably, the loadport contains a light source to corre- 
spond with the light reflector element at the open bottom of 
the hood. 

This aspect of the invention ensures a proper positioning of 
25 the hood in relation to the loadport and the security for the 
serving personnel is improved since the lift can be stopped 
if the light reflector does not receive the light from the 
light source. This case can happen if for instance the ser- 
ving personnel has a hand or another part of the body between 
3 0 the hood and the loadport. 

This solution ensures that particles produced by the overhead 
transport systen or other moved systems, even if class 1 or 
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less is to be maintained, are separated from the transport 
load i.e. the open wafer carrier with the wafers stored on 
board . 

5 Therefore a slight air stream is to be realized from the top 
to the bottom of the interieur of the hood. 

Furthermore the hood contains an electrostatic air filter at 
the top, which enables proper maintenance to ensure always 
10 clean hood conditions. 

As an alternative the hood contains a mechanical air filter 
at the top, which enables also a proper control of the mini- 
environment to ensure always clean hood conditions . 

15 

A further aspect of the invention is that the hood always 
stays with the vehicle and that the connecting elements are 
provided with a lifting device suitable to lift the hood down 
to a loadport of a treatment tool to unload/ load wafers or to 

2 0 lift the hood after load/unload of the wafers. 

As an alternative the hood is provided with a lifting device 
to lift the open wafer carrier down to a loadport of a treat- 
ment tool or up whereby the hood stays at the transport ve- 
25 hicle. 

Preferably, the hood has an angle adjustment capability to 
ensure that the open wafer carrier is handled during trans- 
port at a given angle compared to the horizontal. This angle 

3 0 should be between 5-10 degrees. This embodiment ensures the 

wafers from falling out of the open wafer carrier during 
transport or by shocks . 
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To prevent the loadport and the hood with the open wafer car- 
rier from any contamination it is preferred that a downwardly 
directed air stream is realized at the front of the treatment 
tool enclosing the loadport. This air stream should be a la- 
5 minar air stream. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The enclosed drawing shows schematically an embodiment of the 
10 invention with an overhead transport system for open wafer 
carriers . 

DETAILED DESCRIPTION OF THE INVENTION 

15 The overhead transport system according to the invention con- 
sists of a rail 1 mounted at the top or at the ceiling of a 
space or room. This space is within a cleanroom of a semicon- 
ductor wafer manufacturing facility. On this rail 1 a trans- 
port vehicle 2 is guided and driven by a not shown drive sy- 

20 stem. Such a drive system can be realized by an active system 
with well known driven ball bearings, by a linear step motor 
drive or by another electric motor drive. 

With this transport vehicle 2 is connected a hood 3 in such a 
25 manner that the hood 3 is hanging below the rail 1 and the 
transport vehicle 2 . The hood 3 follows the movement of the 
transport vehicle 2 which is secured and guided on the rail 
1. 

30 As seen from the drawing the hood 3 is connected to the 

transport vehicle 2 via connecting elements 4 and is provided 
with an interior with an open bottom 5. Within the interior 
an open wafer carrier 6 is secured to store and transport wa- 
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fers 7. The open wafer carrier 6 has a "mushroom" interface 
to be handled as a FOUP for 300 mm semiconductor wafers 
(FOUP: Front Opening Unified Pod) . 

5 The hood 3 has an angle adjustment capability to ensure that 
the open wafer carrier 6 is handled during transport at a 
angle between 5-10 degrees. This embodiement ensures, that 
the wafers 7 do not fall out of the wafer carrier 6 during 
transport or by shocks . 

10 

Within the hood 3 is realized a minienvironment to prevent 
the wafers 7 from particle contamination. For this reason 
within the hood 3 is realized an slight air stream 8 from the 
top to the open bottom 5 of the hood 3. To clean the air to 
15 the necessary clean room class contains the hood 3 an elec- 
trostatic or mechanical air filter 9 . 

The hood 3 and the open wafer carrier 6 are vertically lifta- 
ble along an up/down direction (indicated with arrow 10) from 
2 0 the transport vehicle 2 to a loadport 11 of a treatment tool 
12 and vice versa. Therefore, the connecting element 4 is 
provided with a lifting device 13. This lifting device 13 has 
a not shown drive motor and cables 14 on which the hood 3 is 
secured. The lifting device 13 also can be provided with a 

2 5 turning element which can turn the hood 3 around a vertical 

axis (indicated with arrow 17) so that it is possible to move 
the hood 3 at such a position that the wafers 7 can be trans- 
fered into the treatment tool 12. This is helpful when se- 
veral treatment tools 12 are arranged at an angle of 90 de- 

3 0 grees to each other. 

Furthermore the hood 3 contains at the open bottom 5 of it a 
light reflector element 15 which corresponds with a light 
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source 16 on the loadport 11. Thus a proper positioning of 
the hood 3 in relation to the loadport 11 is ensured and the 
safety for the serving personnel or the operators is improved 
since the lifting device can stop if the light reflector ele- 
5 ment 15 does not receive the light from the light source 16. 
This case can happen if for instance the serving personnel 
has a hand or another part of the body between the hood 3 and 
the loadport 11 . 

10 To ensure that not any contamination happens at the area of 
the loadport a downwardly directed air stream is realized at 
the front of the treatment tool 12 enclosing the loadport 11. 
This air stream is preferably a laminar air stream. 
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1 . An overhead transport system for open cassette transport 
5 with rails mounted at the top or at the ceiling of a 

space and with transport vehicles guided by the rail and 
driven by a suitable drive system to transport wafers, 
comprising 

10 a) a hood (3) with an open bottom (5) connected to the 

transport vehicle (2) in a hanging manner so that the 
hood (3) is guided beneath the rail (1), 

b) an open wafer carrier (6) for storing wafers (7) ar- 
15 ranged within the hood (3), 

c) a minienvironment within the hood (3) to prevent the 
wafers (7) stored within the open wafer carrier (6) 
from particle contamination, and 

20 

d) a loadport (11) of a wafer treatment tool (12), 
whereby the hood (3) has a light reflector element 
(15) at its bottom which corresponds to a light 
source (16) arranged at the loadport (11) . 

25 

2. An overhead transport system according to claim 1, 
wherein an air stream (8) is realized from the top to the 
open bottom (5) within the interieur of the hood (3) . 



3 0 3. An overhead transport system according to claim 1 or 2 , 
wherein the hood (3) contains an air filter (9) on the 
top, which enables proper control of the minienvironment 
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within the hood (3) to ensure always clean hood conditi- 
ons . 



4. An overhead transport system according to claim 3, 

5 wherein the air filter (9) is of an electrostatic type. 

5 . An overhead transport system according to claim 3 , 
wherein the air filter (9) is of a mechanical type. 

10 6 . An overhead transport system according to claims 1 to 5 , 
wherein the hood (3) always stays with the transport ve- 
hicle (2) . 



An overhead transport system according to anyone of the 
claims 1 to 6, wherein connecting elements (4) are provi- 
ded with a lifting device (13), the connecting elements 
(4) being suitable to lift the hood (3) down to a 
loadport (11) of a treatment tool (12) to unload or load 
the wafers (7) or to lift back the hood (3) to the trans- 
port vehicle (2) after unload or load of the wafers (7) . 

An overhead transport system according to anyone of the 
claims 1 to 6 , wherein within the hood (3) a lifting de- 
vice to lift the open wafer carrier (6) down to a 
loadport (11) of a treatment tool (12) or up into the 
hood (3) is installed whereby the hood (3) stays at the 
transport vehicle (2) . 



9 . An overhead transport system according to anyone of the 
30 claims 1 to 8, wherein the hood (3) has an angle adjust- 

ment capability to ensure that the open wafer carrier (6) 
is handled during transport at a given angle position 
with respect to the horizontal. 
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10. An overhead transport system according to claim 8, 
wherein the given angle is between 5-10 degrees. 

5 11. An overhead transport system according to anyone of the 
claims 1 to 10, wherein the loadport (11) contains a 
light source (16) to correspond with the light reflector 
element (15) at the open bottom (5) of the hood (3). 

10 12. An overhead transport system according to anyone of the 

claims 1 to 11, whereby a downward directed air stream is 
realized at the front of the treatment tool (12) enclos- 
ing the loadport (11) . 



15 



13 . 



An overhead transport system according to claim 12, 
wherein the air stream is a laminar air stream. 
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